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The asymmetric unit of the title compound, [Cu(NCS) 2 - 
(C n H 17 N 3 )], consists of two crystallographically independent 
molecules. In each molecule, the Cu 11 ion is five-coordinated in 
a distorted square-pyramidal geometry wherein the basal 
plane is defined by the Af/V,./V"-tridentate Schiff base and one 
A'-bound thiocyanate ligand. The second TV-donor thiocyanate 
group, located at the apical site, completes the coordination 
environment. In the crystal, intermolecular C— H- ■ S and C— 
H- ■ -N hydrogen bonds link adjacent molecules into infinite 
layers parallel to the ac plane. Intramolecular C— H- ■ -N 
interactions are also observed. 

Related literature 

For the structures of similar copper(II) isothiocyanate 
complexes, see: Xue et al. (2010); Yue et al. (2005). For the 
structure of the polymeric cadmium thiocyanate complex of 
the same Schiff base, see: Suleiman Gwaram et al. (2011). For a 
description of the geometry of complexes with five-coordinate 
metal atoms, see: Addison et al. (1984). 



b = 11.2172 (4) A 
c = 13.7549 (5) A 
a = 81.222 (2)° 
P = 87.121 (2)° 
y = 79.702 (2)° 
V = 1648.27 (10) A 3 

Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
T min = 0.544, r raax = 0.821 

Refinement 

R[F 2 > 2a(F 2 )] = 0.045 

wR(F 2 ) = 0.128 

S = 1.00 

7159 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



Mo Ka radiation 
ii = 1.58 mm~' 
T = 100 K 

0.44 x 0.31 x 0.13 mm 



14403 measured reflections 
7159 independent reflections 
5182 reflections with / > 2o(I) 
R in . = 0.036 



385 parameters 

H-atom parameters constrained 
A/tw = 1.04 e A~ 3 
A/) mi „ = -0.81 e A~ 3 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


C4-H4- ■ N5' 


0.95 


2.58 


3.429 (5) 


149 


C8-H8B- ■ S4" 


0.99 


2.82 


3.788 (4) 


167 


C9-H9A- ■ S4"' 


0.99 


2.84 


3.735 (4) 


150 


C22-H22^- ■ -S2 1 " 


0.99 


2.81 


3.749 (4) 


159 


C11-H11B-N5 


0.98 


2.60 


3.156 (5) 


116 


C21-H2L4---S1 


0.99 


2.84 


3.727 (4) 


150 


C21-H21B-S2 


0.99 


2.82 


3.793 (4) 


167 


C24-H24B- ■ N10 


0.98 


2.60 


3.193 (5) 


119 


Symmetry codes: 
-x + 1, -y + 1, -z + 


(i) -x H 

1. 


-l,-v + l,-z; 


(ii) x+l,y,z 


- 1; (Hi) 



Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: X- 
SEED (Barbour, 2001); software used to prepare material for 
publication: SHELXL97 and publCIF (Westrip, 2010). 

The authors thank the University of Malaya for funding this 
study (FRGS grant No. FP004/2010B). 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: tS2717). 




SCN 



Experimental 

Crystal data 

[Cu(NCS) 2 (CnH 17 N 3 )] 
M r = 370.98 



NCS 



Triclinic, PI 

a = 10.9895 (4) A 
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Acta Cryst. (2011). E67, m930 [ doi:10.1107/S1600536811022057 ] 

{A^^-Dimethyl-A^-[1^2-pyridyl)ethyKdene]ethane-l,2-diamine-/c 3 A^^^V''}bis(thiocyanato- 
/dV)copper(II) 

N. Suleiman Gwaram, H. Khaledi and H. Mohd Ali 



The title compound was obtained upon the reaction of the Schiff base, A r ,A r -dimethyl-A r '-[methyl(2- 

pyridyl)methylene]ethane-l,2-diamine, with Cu 11 ion in the presence of thiocyanate anion. There are two geometrically 
slightly different molecules in crystal structure. The weighted r.m.s. fit for the superposition of the non-H atoms in both 
molecules is 0.296 A. Each metal ion is five-coordinated by the three N atoms from the Schiff base and two iV-donor thiocy- 
anate ligands. Similar arrangements are observed in the structures of related mixed-ligand copper(II) complexes (Xue et al, 
2010; Yue et al, 2005). Different from those, in the cadmium(II) thiocyanate complex of the same Schiff base (Suleiman 
Gwaram et a/. , 20 1 1 ), N:S bridging thiocyanates connect the metal ions into an octahedral polymeric structure. The Addison 
t values (Addison et al, 1984) of 0.13 for Cul complex and 0.14 for Cu2 complex (x = 0 for an ideal square pyramid 
and i = 1 for an ideal trigonal bipyramid) imply distorted square -pyramidal geometries of the molecules. In the crystal, 
the adjacent molecules are bonded via C — H---S and C — H - N interactions (Table 1) into layers parallel to the ac plane. 
Moreover, intramolecular C — H---N hydrogen bonding occurs (Table 1). 



A mixture of 2-acetylpyridine (0.2 g, 1.65 mmol) and A^-dimethylethyldiamine (0.15 g, 1.65 mmol) in ethanol (20 ml) 
was refluxed. After 2 hr a solution of copper(II) chloride dihydrate (0.28 g, 1.65 mmol) and sodium thiocyanate (0.27 g, 
3.3 mmol) in a minimum amount of water was added. The resulting solution was refluxed for an hour, then left at room 
temperature. The green crystals of the title compound were obtained in a few days. 



The hydrogen atoms were placed at calculated positions and refined as riding atoms with C — H distances of 0.95 (aryl), 
0.98 (methyl) and 0.99 (methylene) A, and with<7 iso (H) set to 1.2(1.5 for methyl) U eq (C). 



Comment 



Experimental 



Refinement 



Figures 




Fig. 1. The molecular structure of the title compound (50% probability ellipsoids). Hydrogen 
■* . atoms are drawn as spheres of arbitrary radius. 
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{iV,iV-Dimethyl-iV"-[1-(2-pyridyl)ethylidene]ethane- 1,2-diamine-K N,N',N M }bis(thiocyanato- KiV)copper(ll) 



Crystal data 

[Cu(NCS) 2 (C„H 17 N3)] 
M r = 370.98 
Triclinic, PI 
Hall symbol: -P 1 
a = 10.9895 (4) A 
b= 11.2172 (4) A 
c = 13.7549 (5) A 
a = 81.222 (2)° 
(3 = 87.121 (2)° 
y = 79.702 (2)° 

V= 1648.27 (10) A 3 



Z=4 

F(000) = 764 

D x = 1.495 MgnT 3 

Mo Fa radiation, X = 0.71073 A 

Cell parameters from 3803 reflections 

9 = 2.4-27.5° 

H = 1.58 mm 1 

T= 100 K 

Block, green 

0.44 x 0.31 x 0.13 mm 



Data collection 

Bruker APEXII CCD 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

<p and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 



: 0.544, T m 



0.821 



14403 measured reflections 



7159 independent reflections 

5 1 82 reflections with I > 20(7) 
Rint = 0.036 

Qmax = 27.0°, 0 m j n = 1 .9° 

h = -U->14 

* = -14-»14 
/ = -17->17 



Refinement 

Refinement on F 
Least-squares matrix: full 
R[F 2 > laiF 2 )] = 0.045 
wR(F 2 ) = 0.128 

S= 1.00 

7159 reflections 
385 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 



w = V[a 2 (F 0 2 ) + (0.0704P) 2 - 
where P = (F 0 2 + 2F c 2 )/3 
(A/o) max = 0.001 

Ap m ax= 1.04 eA -3 
Ap min = -0.81 eA~ 3 



0.4086P] 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
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between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 

2 2 2 

al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




Cul 


0.55642 (4) 


0.79503 (4) 


0.08656 (3) 


0.02048 (12) 


SI 


0.38800 (9) 


1.07075 (9) 


0.30413 (7) 


0.0312 (2) 


S2 


0.51073 (9) 


0.51728 (9) 


0.37652 (7) 


0.0290 (2) 


Nl 


0.4089 (3) 


0.7396 (2) 


0.0358 (2) 


0.0205 (6) 


N2 


0.6288 (3) 


0.7362 (3) 


-0.0344 (2) 


0.0222 (6) 


N3 


0.7243 (3) 


0.8449 (3) 


0.0977 (2) 


0.0226 (6) 


N4 


0.4644 (3) 


0.9151 (3) 


0.1652 (2) 


0.0281 (7) 


N5 


0.5861 (3) 


0.6353 (3) 


0.1947 (2) 


0.0290 (7) 


CI 


0.2960 (3) 


0.7478 (3) 


0.0763 (3) 


0.0256 (8) 


HI 


0.2764 


0.7927 


0.1300 


0.031* 


C2 


0.2057 (4) 


0.6931 (3) 


0.0429 (3) 


0.0300 (9) 


H2 


0.1252 


0.7011 


0.0726 


0.036* 


C3 


0.2350 (4) 


0.6270 (3) 


-0.0341 (3) 


0.0313 (9) 


H3 


0.1750 


0.5879 


-0.0578 


0.038* 


C4 


0.3526 (4) 


0.6180 (3) 


-0.0771 (3) 


0.0273 (8) 


H4 


0.3743 


0.5727 


-0.1302 


0.033* 


C5 


0.4380 (3) 


0.6765 (3) 


-0.0408 (2) 


0.0215 (7) 


C6 


0.5665 (3) 


0.6775 (3) 


-0.0811 (2) 


0.0227 (8) 


C7 


0.6097 (4) 


0.6144 (3) 


-0.1675 (3) 


0.0291 (9) 


H7A 


0.5676 


0.6601 


-0.2264 


0.044* 


H7B 


0.5907 


0.5313 


-0.1559 


0.044* 


H7C 


0.6992 


0.6105 


-0.1770 


0.044* 


C8 


0.7556 (3) 


0.7571 (3) 


-0.0580 (3) 


0.0264 (8) 


H8A 


0.7552 


0.8340 


-0.1043 


0.032* 


H8B 


0.8037 


0.6885 


-0.0886 


0.032* 


C9 


0.8114(3) 


0.7658 (3) 


0.0381 (3) 


0.0277 (8) 


H9A 


0.8328 


0.6828 


0.0759 


0.033* 


H9B 


0.8886 


0.8000 


0.0246 


0.033* 


CIO 


0.7179 (3) 


0.9758 (3) 


0.0576 (3) 


0.0252 (8) 


H10A 


0.6568 


1.0257 


0.0958 


0.038* 


H10B 


0.6936 


0.9896 


-0.0113 


0.038* 


H10C 


0.7992 


0.9988 


0.0618 


0.038* 


Cll 


0.7663 (4) 


0.8237 (3) 


0.2004 (3) 


0.0298 (9) 


H11A 


0.8478 


0.8474 


0.2019 


0.045* 


HUB 


0.7721 


0.7367 


0.2269 


0.045* 


H11C 


0.7070 


0.8729 


0.2404 


0.045* 


C12 


0.4320 (3) 


0.9790 (3) 


0.2235 (3) 


0.0229 (7) 


C13 


0.5539 (3) 


0.5866 (3) 


0.2700 (3) 


0.0230 (8) 
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Atomic displacement parameters (A 2 ) 



u n u 22 u 33 u n u n u 23 

Cul 0.0231 (2) 0.0194 (2) 0.0209(2) -0.00395 (17) -0.00033 (17) -0.00881 (17) 

51 0.0327 (6) 0.0299 (5) 0.0359 (5) -0.0084 (4) 0.0083 (4) -0.0195 (4) 

52 0.0289 (5) 0.0300 (5) 0.0285 (5) -0.0090 (4) -0.0006 (4) -0.0010 (4) 
Nl 0.0239 (16) 0.0159 (14) 0.0224 (15) -0.0039 (12) -0.0005 (12) -0.0040 (11) 
N2 0.0239 (16) 0.0212 (15) 0.0217 (15) -0.0031 (12) 0.0031 (12) -0.0061 (12) 
N3 0.0253 (17) 0.0181 (14) 0.0245 (15) -0.0017 (12) -0.0061 (13) -0.0039 (12) 
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Clo — CI / — Clo 


11(1 1 / A\ 

ny.3 (4) 


p 1 /: pn tji i 
Clo — CI / — HI / 


1 in i 
IZU. 3 


pio pn tji i 
C 1 0 — C 1 / — H 1 / 


1 in i 
IZU. 3 


INT/; P1Q pn 

JN 0 — C 1 o — C 1 / 


1 in c ni 
1ZU.0 (i ) 


tnt/: p 1 o pin 

jn o — c i o — c i y 


|||7 

114./ (3) 


PIT PIO pin 

ci / — cio — ciy 


1 1/1 c PI \ 

1Z4.J (i) 


~KTH P 1 n P 1 o 

JN / — ciy — Clo 


111): P1\ 

113.0 (i) 


iNTT p 1 n pin 
JN / — Ciy — C2U 


i i)i i P3\ 
1Z4.3 (i) 


p 1 o pin pin 
C 1 0 — C 1 y — C2U 


in n pi \ 
1ZZ.U (i) 


pin pin inn a 
C i y — C2U — HzU A 


1 nn c 

iuy.j 


pin pin ijinrj 
C i y — CZU — HZUB 


1 nn c 

iuy.j 


t Tin a pin in/in 
H20A — C20 — H20B 


1 nn c 

iuy.5 


pin pin TTinp 
C 1 y — C20 — H20C 


109.5 


Tjin a pin Tjinp 
HzUA — C2U — HzUC 


1 nn c 

iuy.j 


Tjino pin Tjinp 
HzUB — C2U — HzUC 


1 nn c 

iuy.j 


1NT1 PI 1 P11 

JN / — C21 — C22 


1 n/; d n\ 

1U6.U (3) 


1NT"7 PI 1 TJI 1 A 

JN / — C21 — HzlA 


1 1 n c 
1 1U.J 


pn pn tji 1 a 
C2z — C2 1 — Hz 1 A 


1 1 n c 
11U.J 


TNT1 PI 1 TJI 1 O 

JN / — C21 — HzlB 


1 1 n c 
11U.J 


P11 P11 TJ1 1 T~> 

C2z — C2 1 — Hz 1 B 


1 1 n c 
11U.J 


TJI 1 A PI 1 TJI 1 T3 

HZ1A — C21 — HZ IB 


1 no "7 
lUo. / 


INTO P11 PI 1 

JN 0 — C2Z — C2 1 


1 1 n n 
HU.y (i) 


TnTO P11 TJ11 A 

JN 0 — C2Z — Hzz A 


1 nn c 

iuy.j 


P11 P11 TJ11 A 

C2 1 — C2Z — Hzz A 


1 nn c 

iuy.j 


INTO P11 TJ11T5 

JN 0 — CZZ — HZZB 


1 nn c 

iuy.j 


P11 P11 TJ11T3 

CZ 1 — CZZ — HZZB 


1 nn c 

iuy.j 


TJ11 A P11 TJ11T3 

HZZA — CZZ — HZZB 


1 no 1 
lUo.l 


TnTO PIT TJ11 A 

JN 0 — CZ3 — HZ3 A 


1 nn c 

iuy.j 


into pn Tjnr> 
JNo — C23 — HZ3B 


1 nn c 

iuy.j 


H23A— C23— H23B 


109.5 


N8— C23— H23C 


109.5 


H23A— C23— H23C 


109.5 


H23B— C23— H23C 


109.5 


N8— C24— H24A 


109.5 


N8— C24— H24B 


109.5 
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H11A— Cll— HUB 109.5 

N3— Cll— H11C 109.5 

H11A— Cll— H11C 109.5 

HUB— Cll— H11C 109.5 

N4— C12— SI 178.8(3) 

N5— CI 3— S2 179.1 (4) 



H24A— C24— H24B 109.5 

N8— C24— H24C 109.5 

H24A— C24— H24C 109.5 

H24B— C24— H24C 109.5 

N9— C25— S3 179.1 (4) 

N10— C26— S4 178.7 (3) 



Hydrogen-bond geometry (A, °) 



D—n-A D — H 

C4— H4-N5' 0.95 

C8— H8B-S4" 0.99 

C9— H9A-S4 iii 0.99 

C22— H22A-S2 iii 0.99 

Cll— H11B-N5 0.98 

C21— H21A-S1 0.99 

C21— H21B-S2 0.99 

C24— H24B-N10 0.98 



Symmetry codes: (i) -x+1, ~y+l, ~z; (ii) x+l,y, z-1; (iii) -; 



R-A D—A D—H-A 

2.58 3.429 (5) 149 

2.82 3.788 (4) 167 

2.84 3.735 (4) 150 

2.81 3.749 (4) 159 
2.60 3.156 (5) 116 
2.84 3.727 (4) 150 

2.82 3.793 (4) 167 
2.60 3.193 (5) 119 

, -y+\, -z+1. 
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